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Description 

TECHNICAL FIELD 

This invention relates to prefilled syringe systems 
for the packaging of pharmaceutical preparations in 
dosage form, and more particularly to systems in which 
two components of a preparation, one of which is nor- 
mally a diluent or solvent must be stored separately 
and only admixed immediately prior to administration. 



BACKGROUND ART 

The applicants own prior application EP-A- 
0,298,585 describes several syringe systems for the 
packaging of two component pharmaceutical prepara- 
tions, of which the system shown in Figures 11 and 12 
is presently the most preferred. This system stores a 
solvent or diluent component in a specially formed flexi- 
ble capsule 14, which is described in detail in that pat- 
ent and from which the contents are expelled by 
manual squeezing. 

Shell vials are however a well known and widely 
available packaging tor pharmaceutical diluents, and it 
would be desirable to utilise such a vial in a two compo- 
nent syringe system, so as to avoid the use of a spe- 
cially designed capsule of the type shown in EP-A- 
0,298,585. A shell vial differs from a conventional phar- 
maceutical or serum vial in that it has no neck Instead 
the top of the vial is of the same diameter as the remain- 
der of the cylindrical side wall of the vial, and is closed 
by a piston quite similar to that utilized by the present 
applicant to close the bottom of Hs bottomless viaJ as 
described in EP-A-0, 298,585 

DISCLOSURE OF INVENTION 

I have now found thatthe construction shown in EP- 
A-0 ,298,585 can be advantageously modified to utilize 
known shell vials in place of the capsule 14. 

According to the invention, a prefilled syringe sys- 
tem for two component pharmaceuticals is provided, as 
set forth in the appended claims 1 -5. 

BRIEF DESCRIPTION OF DRAWINGS 

Preferred embodiments of the invention are 
described with reference to the accompanying draw- 
ings, in which: 

Figures 1A-1I are elevations illustrating successive 
stages in the assembly and preparation of use of a 
first embodiment of the invention, it being assumed 
tor ease in illustration that most components other 
than those of rubber or metal are transparent; and 
Figures 2A-2G are elevations illustrating succes- 
sive stages in the assembly and preparation for use 
of a second embodiment of the invention. 



BEST MODES FOR CARRYING OUT THE INVEN- 
TION 

Figure 1A shows an exploded view of the compo- 
s nents of a separately assembled and sterilized unit 3 
(see Figure 1B) for use in conjunction with a filed and 
capped vial 2 generally similar to that shown in Figure 
12 of EP-A-0 298 585. The unit 3 comprises a shell vial 
having a cylindrical body 4 closed at one end, and a pis- 
10 ton 6 closing its other end to enclose a quantity of phar- 
maceutical diluent. A moulded plastic tubular adaptor 
component 8 has a tubular connector 10 at one end 
similar to the connector element 70 of EP-A-0 298 585, 
and an internal thread 12 within its other end forms a 
15 coupling engaged with an external thread on a exten- 
sion 14 forming a coupling configuration on the piston 6. 
A tubular plunger 16 has an internal thread 17 which 
can provide a coupling to an integral extension or other 
coupling configuration on a piston 32 of the vial 2. This 
20 plunger and a cap 1 8 are similar to corresponding parts 
shown in the ER patent. The unit further includes a can- 
nula needle 20, and a protective cap 22 which closes 
the open end of the cap 1 8 to maintain sterility and pro- 
vide protection of the needle during storage. The cap 22 
25 is removed immediately before use (see Figure 1C). 
The needle 20 is of the double ended type, and is 
located beneath the cap 18 by a flange 24. A connector 
26 on the cap engages the connector 1 0 on the adaptor 
component 8 in the same way as the connector 27 
so engages the connector 70 in Figure 12 of U.S. Patent 
No. 5, 137,51 1 , so that one end of the needle 20 passes 
through the adaptor towards the piston extension 14, as 
seen in Figure 1 B. 

After the cap 22 has been removed (Figure 1C). as 
35 well as a f Ifo-off protective cover 28 on the cap 30 of the 
vial 2, which protects a rubber closure of the vial held in 
place by the cap 30 (Figure 1F), the unit 3 is pressed 
onto the vial 2 (Figure 1 F) so that the cap 18 is pressed 
over the cap 30 of the vial 2 so that the lower end of the 
40 needle 20 pierces a rubber closure of the vial 2. At the 
same time, the flange 24 is pressed upwardly within the 
cap IS and causes the upper end of the needle 20 to 
penetrate a septum within the piston 6. 

The shell vial 4 is then pressed downwardly (Figure 
<fi 1 F) expelling its contents through the needle 20 into the 
vial 2. If necessary, the piston 32 within the vial 2 is posi- 
tioned higher in the vial than normal so that it can be 
displaced downwardly to make room for the contents of 
vial 4 (see Figure 1G). 
so At this point, the assembly 3, with the exception of 
the cap 18 and the needle 20, is pulled away from the 
vial 2 by gripping the plunger 16 leaving the cap and 
needle in place on the vial (Figure 1G). The thread 1 7 of 
plunger 1 6 is then screwed onto the piston 32 of the vial 
55 2 (Figure 1 H) to form a syringe 34 (Figure 1 1). 

In the embodiment just descrfoed, the shell vial is 
dimensioned so as to fit within the tubular plunger. An 
alternative embodiment is shown in Figures 2A-G in 
which the shell vial 4 is dimensioned so that the tubular 
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plunger 16 has an external diameter lees than its inter- 
nal diameter. The same reference numerals are used to 
denote those components of this embodiment which are 
similar to those of the previous embodiment, and only 
the differences will be described. In this instance, the 
plunger 16 fulfils the functions of the adaptor 8, the 
screw threads on extensions of the pistons 6 and 32 
being similar except that the thread 14 on piston 6 may 
be longer. The plunger 1 6 is a press fit on the connector 
26 on the cap 18. which in this case is formed with a 
skirt 36 which fits over the top portion of the vial 2 and 
also provides a finger grip 38. The entire unit 3 (see Fig- 
ure 2C) is assembled into a tubular sleeve 40 (Figure 
2B) which together with the cap 22 maintains sterility of 
the unit during storage, and also facilitates preparation 
of the syringe. The vial 4 is a press fit within the upper 
end of the sleeve 40. After removal of the cap 22, the 
unit 3 is applied to the vial (Figure 20) as in the previous 
embodiment, and the sleeve 40 is pulled downwardly 
(Figure 2E). As before, this forces the cap 18 onto the 
cap 30 of the vial, causing the needle 20 to pierce both 
the closure of the vial 2 and the piston 6 of the shell vial 
4, and further downward movement of the sleeve 40 
forces the contents of the shell vial into the vial 2. At this 
point the sleeve 40 is rotated to unscrew the piston 6 of 
the shell vial 4 from the plunger 16 (Figure 2F) which is 
then transferred to the piston 32 to complete the 
syringa 

ft should be understood that the sleeve 40 could be 
omitted, although it is a convenience for packaging and 
manipulating the syringe, in which case the vial 4 would 
be manipulated directly rather than through the sleeve 
40. 

Variations in the above embodimertts are possibla 
For some applications of the syringe, it may be desired 
to replace the needle 20 by some other cannula 
arrangement when the syringe is used, in which case a 
single ended needle may be located in the assembly 3 
so that it will be forced upwardly as the cap 1 8 is forced 
onto the vial 2 (the cap in this case will have an internal 
cannula to pierce the closure of the vial), but will be 
retained within the shell vial when the latter is removed 
during preparation of the syringa H a double ended 
needle 30 is used, in combination with a cannula, vent- 
ing of the vial 2 to permit escape of air displaced by the 
contents of the shell vial 4 becomes possibla 



the open bottom end within the vial, and the second 
sub-assembly (3) comprises a receptacle (4) for a 
second, fluid component of the pharmaceutical 
product, a tubular plunger (16) having a coupling 

5 (1 7) at one end for subsequent coupling to the cou- 
pling configuration (14) of said first piston (32), a 
second cap (18) releasably connected to said 
plunger which can be force fitted to said first cap 
(30), and cannula means (20) projectable by force 

w fining of said first cap (30) to said second cap (18) 
to penetrate sakj penetrable closure, characterized 
in that said receptacle of said second sub-assembly 
comprises a shell vial (4) having an open end 
closed by a second piston (6), said tubular plunger 

ts (16) being concentric and in telescoping relation- 
ship with said shell vial, and in that said cannula 
means (20) is also projectable, upon force fitting of 
said first cap (30) to said second cap (18), to pene- 
trate said second piston (6) and place said bottonv 

20 less vial (2) and said shell vial (4) in fluid 
communication through said cannula means (2), 
whereby fluid from the shell vial is transferred to the 
bottomless vial upon telescoping said shell vial rel- 
ative to said plunger (16). 

25 

2. A syringe system according to claim 1 , character- 
ized in that the shell vial (4) is of a diameter to tele- 
scope into said plunger (16), and adaptor means 
(8) are provided in said second subassembly 
so extending between said second cap (18) and a cou- 
pling configuration (1 4) on said second piston (6) to 
maintain the position of the latter during telescoping 
of the shell vial relative to the plunger. 

35 3. A syringe system according to claim 1 , character- 
ized in that the shell vial (4) is of a diameter to tele- 
scope around said plunger (16), and said means 
(1 7) on the plunger for coupling to the coupling con- 
figuration of the first piston (32) are initially coupled 

*a to coupling means (1 4) on the second piston (6) . 

4. A syringe system according to claim 3, character- 
ized in that the components o1 the second sub- 
assembly (3) are assembled within a tubular 
46 housing (40), and the shell vial (4) is a press fit 
within the tubular housing. 



Claims 

1 . A pref iiled syringe system tor two component phar- 
maceuticals, comprising the combination of first 
and second sub-assemblies, of which the first sub- 
assembly comprises a bottomless pharmaceutical 
vial (2) containing a lirst component of a pharma- 
ceutical product, said vial having a filing neck, a 
penetrable closure retained on said neck by a first 
annular cap (30), and an open bottom end hermet- 
ically closed by a first piston (32) with a coupling 
configuration on the face of the first piston adjacent 



5. A syringe system according to any one of claims 1 - 
4, characterized in that the cannula means (20) is a 
so double ended needle, with a flange (24) to control 
its longitudinal position received within the second 
cap (18). 

Patents nsp ruche 

55 

1 . vbrgefulftes §jritzensystem fur Zweikomponenten- 
Arzneimrttel, das die Kombi nation aus einer ersten 
und zweiten Baugruppe umfaBt, wcbei die erste 
Baugruppe ein pharmazeutisches Flaschchen (2) 
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ohne Boden mit einer ersten Kbmponente eines 
pharmazeutischen Produktes umfaSt und das 
Flaschchen einen FQIIstutzen, einen durch eine 
erste ringformige Kappe (30) an dem Stutzen fest- 
gehaJtenen durchdringbaren VerscNuB und ein 5 
offenes Bodenende, das durch einen ersten Kblben 
(32) mit einer Kupplungskonfiguralion an der Stirn- 
flache des ersten Kolbens neben dem oflenen 
Bodenende in dem Flaschchen hermetisch ver- 
schJossen 1st. aufweist und wobei die zweHe Bau- 10 
gruppe (3) einen Behfllter (4) for eine zweite 
flussige Komponente des pharmazeutischen Pro- 
duktes, einen r6hrenf6rmigen Slempei (16) mit 
einer Kupplung (17) an einem Ende zum anschlie- 
Genden Kuppeln an die Kupplungskonfiguration 1S 
(14) des ersten Kolbens (32), eine zweite, losbar 
mil dem Stempel verbundene Kappe (18), die 
durch PreGpassung mit der ersten Kappe (30) ver- 
bunden warden kann, und ein Kanulenmittel (20) 
umfaBt. das durch PreBverbindung der ersten 20 
Kappe (30) mit der zweiten Kappe (1 8) zum Vorste- 
hen gebracht werden kann, um so den durchdring- 
baren VerschluB zu durchdringen, dadurch 
gekennzeichnet, da B der Behaiterder zweHen Bau- 
gruppe ein ManteHlaschchen (4) mit einem durch 2 s 
einen zweiten Kblben (6) geschfossenen offenen 
Ende umfaBt, wobei der rohrenformige Stempel 
(16) konzentrisch isl und in tefeskopartig zusam- 
menschiebbarer Beziehung mH dem Mantelfiasch- 
chen stent, und daG das Kanulenmittel (20) auch 30 
durch PreBverbindung der ersten Kappe (30) mit 
der zweiten Kappe (18) zum Vorstehen gebracht 
werden kann, um so den zweiten Kblben (6) zu 
durchdringen und das Flaschchen (2) ohne Boden 
und das ManteHlaschchen (4) in Ruidveibindung 35 
durch das Kanulenmittel (2) zu bringen. wodurch 
Fluid aus dem Mantelflaschchen bei teleskoparti- 
gem Zusammenschieben des ManteHlaschchens 
bezflglich des Stempels (16) zu dem Flaschchen 
ohne Boden abertragen wird. 40 

2. Spritzensystem nach Anspruch 1, dadurch gekenn- 
zeichnet, daG das Mantelflaschchen (4) einen der- 
artigen Durchmesser aufweist, da 8 es 
teieskopartig in den Stempel (16) geschoben wer- 46 
den kann, und daS in der zweiten Baugruppe 
AnschluBmittel (8) verges eh en sind, die sich zwi- 
schen der zweiten Kappe (18) und einer Kupp- 
lungskonfiguration (14) an dem zweiten Kblben (6) 
erstrecken und so die Position des letzteren beim so 
teleskopartjgen Zusammenschieben des Mantel- 
flaschchens bezuglich des Stempels aufrechterhal- 
ten. 

3. Spritzensystem nach Anspruch 1, dadurch gekenn- ss 
zeichnet, daB das Mantelflaschchen (4) einen der- 
artigen Durchmesser aufweist daB es 
teieskopartig Qber den Stempel (16) geschoben 
werden kann, und daB die Mittel (1 7) an dem Stem- 



pel zum Kuppeln an die Kupplungskonfiguration 
des ersten Kolbens (32) anfangs an Kupplungsmit- 
tel (1 4) am zweHen Koben (6) gekuppeH sind. 

4. Spritzensystem nach Anspruch 3, dadurch gekenn- 
zeichnel, da8 die Kbmponenten der zweiten Bau- 
gruppe (3) in einem rOhrenfcVmigen Gehause (40) 
montiert sind, und daB das Mantelflaschchen (4) 
durch PreBpassung in dem rOhrenformigen 
Gehause angebracht ist 

5. Spritzensystem nach einem der Anspruche 1 - 4, 
dadurch gekennzeichnet, daB es sich bei dem 
Kanulenmittef (20) um eine doppelsertige Nadel mit 
einem Flansch (24) zur Steuerung ihrer innertialb 
der zweiten Kappe (18) eingenommenen Ungspo- 
sition handelt. 

Revendications 

1 . Systeme de seringue pre-remplie pour des produits 
pharmaceutiques a deux composants, comprenam 
la combinaison d'un premier et d'un deuxienme 
sous-assemblages, le premier sous-assemblage 
comprenant un flacon pharmaceutique sans fond 

(2) contenant un premier composant d'un produit 
pharmaceutique, ledit flacon ayant un goukrt de 
remplissage, une fermeture penetrable retenue sur 
ledit goulot par un premier capuchon annulaire 
(30), et une extremite de fond ouverte fermee her- 
metiquement par un premier piston (32) avec une 
configuration de raccord sur la face du premier pis- 
ton adjacerrte a I'extremite de fond ouvert a I'inte- 
rieur du flacon, et le deuxi6me sous-assemblage 

(3) comprenant un receptacle (4) pour un deuxieme 
composant fluide du produit pharmaceutique, un 
plongeur tubulaire (16) ayant un raccord (1 7) a une 
extremite pour le raccord subsequent a la configu- 
ration de raccord (14) dudit premier piston (32), un 
deuxieme capuchon (18) connecte de maniere 
amovible audit plongeur, guj peui etre ajuste par 
ajustement serre audit premier capuchon (30), et 
un moyen de canule (20) pouvant faire saillie par 
ajustement serre dudh* premier capuchon (30) audit 
deuxieme capuchon (18) pour penetrer dans ladite 
fermeture p6n6trable, caract6ris6 en ce que ledit 
receptacle dudit deuxieme sous-assemblage com- 
prend un flacon coquille (4) ayant une extremite 
ouverte ferm6e par un deuxieme piston (6), ledit 
plongeur tubulaire (16) etant concentrique et en 
relation telescopique avec ledit flacon coquille. et 
en ceque ledit moyen de canule (20) est egalement 
capable de faire saillie, lore de rajustement serre 
dudit premier capuchon (30) audit deuxieme capu- 
chon (18), pour panetrer dans ledit deuxieme piston 
(6) et placer ledit flacon sans fond (2) et ledit flacon 
coquille (4) en communication fluide par le biais 
dudit moyen de canule (2), du fluide provenant du 
flacon coquille &ant ainsi transfere au flacon sans 
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fond en telescoparrt ledtt flacon coquille par rapport 
audit plongeur (16). 

2. Systeme de seringue selon la revend cation 1, 
caracterise en ce que I e flacon coquille (4) a un dia- s 
metre permettartt de le teiescoper dans ledtt plon- 
geur (16), et des moyens adaptateurs (8) sont 
prevus dans I edit deuxieme sous-assemblage, 
s'etendant entre I edit deuxi6me capuchon (18) et 
une configuration de raccord (14) sur ledit 10 
deuxieme piston (6) pour maintenir la position de ce 
dernier au cours du telescopage du flacon coquille 
par rapport au plongeur. 

3. Systeme de seringue selon la revendcation 1, is 
caracterise en ce que le flacon coquille (4) a un dia- 
metre permettartt de le teiescoper autour dudit 
plongeur (16), et lesdits moyens (17) sur le plon- 
geur pour le raccord a la configuration de raccord 

du premier piston (32) sont initialement raccord es so 
au moyen de raccord (14) sur le deuxieme piston 
(6). 

4. Systeme de seringue selon la revencfication 3, 
caracterise en ce que I es ccmposants du deuxi erne 25 
sous-assemblage (3) sont assembles a rinterieur 
dun logement tubulaire (40), et I e flacon coquille (4) 

est ajuste par press ion a llnterieur du logement 
tubulaire. 

30 

5. Systeme de seringue selon Tune quelconque des 
revendications 1-4, caracterise en ceque le moyen 
de canule (20) est une aiguille a deux extremhes, 
avec une bride (24) pour commander sa position 
longitudinale recue a rinterieur du deuxieme capu- 36 
chon (18). 
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FIG.2C 
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FIG. 2G 
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